Brownmillerite (Ca 2 FeAlO 5 ), also known as the ferrite phase (C 4 AF), plays an important role in the hydration process of cements. The crystal structure of brownmillerite contains perovskite-like layers of corner-sharing octahedra alternately stacked with layers of tetrahedral chains. The solid solution series Ca 2 (Fe 1−x Al x ) 2 O 5 shows a morphotropic phase transition from space group Pnma to I2mb at x=0.28. The two space groups describe a different ordering pattern of two configurations [right-(R) or left-handed (L)] of the tetrahedral chains: in Pnma the chain configuration changes from one layer to the next (Fig. 1a) , whereas in I2mb only one type of tetrahedral chain is present in the structure (Fig. 1b) . During a phase transformation from a modulated hightemperature structure [1] antiphase boundaries are formed within the Pnma phase [2] . As the aluminium end-member shows the same modulated high-temperature structure [3] , it is quite possible that domains of inversion twins are formed in the I2mb phase. X-ray diffraction experiments on manganese-containing brownmillerites reveal two types of diffuse scattering: (1) planes and (2) blobs, as can be seen in Fig. 2 . A computer simulation approach shows that the diffuse planes are caused by random chain disorder (see Fig. 3a ), whereas the diffuse blobs arise from antiphase boundaries ( 
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Layered brownmillerites
Barrier et al. [5] discovered a new structure type in Sr 3 NdFe 3 O 9 , which they described as an intergrowth between the brownmillerite and the K 2 NiF 4 structure types. To the best of our knowledge no other structures of this type are known until now. These layered brownmillerites show slabs (O-T-O) of the brownmillerite framework (Fig. 5) . A general formula can be given as A 4 B 3 O 9 . Single-crystal growth experiments of manganese-and titanium-containing brownmillerites using a flux of CaCl 2 [6] produced crystals of the this structure type, which we address as layered brownmillerites. The average structure (space group Amma) exhibits disorder of R and L chains on all sites. However, the real structure has an alternating sequence of tetrahedral chains within the layers. As shown in Fig. 5 this arrangement allows stacking faults, with two possible stacking vectors. Furthermore, the stacking faults cause intense rods of diffuse scattering, parallel to the stacking direction (b * ), see Fig. 6 .
A computer simulation was set up, including random stacking faults and displacements of the atoms next to the tetrahedral chains. The direction of these displacements depends on the chain configuration (R or L). The diffuse scattering was calculated using the diffuse code [4] . As can be seen in Fig. 6 the calculated diffuse streaks qualitatively fit the experimental data. High-resolution micrographs (zone axis [102] ) reveal an alternating chain sequence in the tetrahedral layers by strong contrast variations (Fig. 7) . Stacking faults become visible by analysis of the stacking vector. However, electron diffraction patterns (Fig. 8a, 8b) show that local order exists, as sharp diffraction spots show up on the diffuse rods. These satellite reflections reveal at least two different superstructures. Fig. 8a shows an orthorhombic commensurate superstructure, whereas Fig. 8b exhibits satellite reflections which require a monoclinic and incommensurate structure. A (3+1)-dimensional superspace model was set up, which can be used for all observed superstructures. The superspace group is determined to be A2 1 /m11(0βγ)0s (No. 11.2, orthorhombic cell setting). For all observed diffraction patterns γ is 1 2 . However the β-component of the q-vector may adopt different values, e.g. 0, as in Fig. 8a or incommensurate values (Fig. 8b) . This model is related to the one described for the 'true' brownmillerite Sr 2 Fe 2 O 5 [7] , which also exhibits an alternating intralayer chain sequence and stacking faults. 
